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Patent Gazette No.: S57(1982)-41793 

page 2, 3 rd column, line 13 — 4 th column, line 14 

Fig. 4 is a cross-sectional view of relevant parts of one embodiment of 
the present invention. Like reference numerals as those in Fig. 1 represent 
the same or like parts. Reference numeral 6 denotes an insulating material 
for supporting the needle electrode 1 . The opposite electrode 2 cuts out one 
portion of the shield electrode 5, and is secured at the tip end of the support 2A 
formed in a folded manner. 

In the present invention, the relationship between the frequency range 
of the radio wave noise and the distance between the needle electrode and the 
opposed electrode, and the relationship between the frequency range of the 
radio wave noise and the applied high voltage are utilized. Accordingly, these 
values are selected so that the frequency range of the generated radio wave 
noise is outside the broadcast frequency range. 

A specific example of this is described. When the radius of curvature 

M 

of the tip end of the needle electrode 1 was 50 «m, the opposite electrode 2 
was a circular plate of 2 mm(diameter), the distance between the both 
electrodes was 4 mm, an applied voltage of the needle electrode 1 was -4 kV, 
and an interval from the needle electrode 1 and the opposite electrode 2 to the 
shield electrode (grounding potential) 5 was sufficiently large (8 mm or larger), 
the frequency range of the radio wave noise was driven into a range of higher 
than 1 .5 MHz, and no interference to AM broadcast was detected. When the 
distance between the both electrodes was 6 mm under the same conditions, 
noise interference was observed in the vicinity of 1.5 MHz. 

It is noted that in the present invention, when a range of variations of 



/ 



lengths of discharging channels that exist between the needle electrode 1 and 
the opposite electrode 2 is made smaller, the frequency range of the radio 
wave noise is narrower, and thus, it is particularly effective in preventing the 
noise interference. In order to achieve the above, various methods are 
considered such as: 

(1 ) Make the area of the opposite electrode 2 as small as possible; 

(2) Make the shape of the opposite electrode 2 a concave sphere of which 
center is the tip end of the needle electrode 1, as shown in Fig. 5; and 

(3) Make the shape of the opposite electrode 2 a donut-shaped ring having the 
common shaft line to the center shaft line of the needle electrode 1 , as shown 
in Fig. 6. 
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